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Abstract not available for CN1 139264 
Abstract of corresponding document: EP0735526 
An optical pick-up apparatus has a 
damper (120,122) which absorbs an 
external shock to prevent movement or 
shake of an objective lens (112) and 
enhances a driving characteristic of the 
objective lens (112). The damper 
(120,122) connects a yoke plate (144) 
and an objective lens holder (1 14), 
absorbs the external shock to prevent 
the movement or shake of the objective 
lens (112), and reinforces a driving force 
of the objective lens (1 1 2) in the focusing 
and/or tracking direction(s), thereby 
improving the focusing and tracking 
characteristics of the objective lens 
(112). 
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Optical peck-up apparatus 

Claims of corresponding document: EP0735526 



1. An optical pick-up apparatus comprising; 

a holder formed with a first beam thruhole at a center thereof, formed with first and 
second vertical mounting grooves in centers of both sides, and mounted with an 
objective lens into the first beam thruhole; 

an actuator having focusing coils for driving the holder in a focusing direction, tracking 
coils for actuating the holder in a tracking direction, permanent magnets for interacting 
focusing coils and tracking coils, and yokes for providing magnetic paths between the 
focusing coils and tracking coils; 

a yoke plate fixed with suspensions for supporting said holder to one end thereof, 
formed with a second beam thruhole coaxially with the first beam thruhole in the center 
thereof, and mounted with the focusing coils and the tracking coils on an upper plane 
thereof spaced apart from each other by a predetermined distance; and 
a damping means for forcing in a direction parallel to suspensions in respect with the 
suspensions and for preventing the holder from being vibrated, said damping means 
being mounted between the holder and the yoke plate. 

2. An optical pick-up apparatus as claimed in claim 1, said damping means comprising; 
a first support piece having a first latch at a center of one side, said first support piece ' 
being mounted into a first vertical mounting groove; 

a second support piece having a second latch at the center of one side, said second 
support piece being mounted into a second vertical mounting groove; 
a first damping yoke having a first projection groove at an upper end of one side and a 
second projection groove at an upper end of other side, said damping yoke being 
secured to one end of the yoke plate;; 

a first damper being formed with a first latching hole at a first end, and a first projection 
at a second end; and 

a second damper being formed with a second latching hole at a first end, and a second 
projection at a second end, wherein the first latch is inserted into the first latching hole of 
said first damper, said first projection is connected with the first projection groove, said 
second latch is inserted into the second latching hole of said second damper, and said 
second projection is connected with the second projection groove. 

3. An optical pick-up apparatus as claimed in claim 2, wherein said first and second 
dampers have a shape such that widths of said first and second dampers increase in a 
length direction thereof from each end of said first and second dampers. 

4. An optical pick-up apparatus as claimed in claim 2, wherein said first damper has a 
bent shape while being mounted between said first support piece and the first projection 
groove, and said second damper has a bent shape while being mounted between said 
second support piece and the second projection groove. 

5. An optical pick-up apparatus as claimed in claim 2, wherein said first and second 
dampers are comprised of rubber. 

6. An optical pick-up apparatus as claimed in claim 1, said damping means comprising; 
a third support piece having a third latch at a center of one side, said third support piece 
being mounted into a third vertical mounting groove; 

a fourth support piece having a fourth latch at the center of one side, said fourth support 
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piece being mounted into a fourth vertical mounting groove- 

a second datyiping yoke having a first projection hole at a first upper edge and a second 
projection hole at a second upper edge, said second damping yoke being secured to 
one end of the yoke plate; o ^ a c^vj lu 

a third damper being formed v^^ith a third latching hole at a first end and a third 
projection at a second end; and 

a fourth damper being formed with a fourth latching hole at a first end and a fourth 
projection at a second end, wherein said third latch is inserted into the third latching hole 
of said third damper, said third projection is inserted into the first projection hole of said 
second damping yoke, said fourth latch is inserted into the fourth latching hole of said 
fourth damper, and said fourth projection is inserted into the second projection hole of 
said second damping yoke. 

7. An optical pick-up apparatus as claimed in claim 6, wherein said third and fourth 
dampers have an arc shape. 

8. An optical pick-up apparatus as claimed in claim 6, wherein said third and fourth 
dampers are comprised of rubber. 
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OptBcsl pick-yp apparatus 

Description of corresponding document: EP0735526 

Background of the Invention 



1. Field of the invention 



The present invention relates to an optical pick-up apparatus of a disc player, and more 
particularly to an optical pick-up apparatus capable of absorbing an external shock and 
enhancing the driving sensitivity of an actuator. 



2. Description of the Prior Art 



An optical pick-up is an apparatus for recording information on an optical disc or reading 
out the recorded information from the optical disc by using a laser beam in an optical 
disc player system. Generally, the optical pick-up includes a light source for producing 
the laser beam, a beam splitter for directing the laser beam emitted from the light source 
toward an objective lens v^hich focuses the laser beam on the surface of an optical disc 
and a light receiving element for receiving the laser beam reflected from the surface of 
the optical disc. 

Information tracks in which information is recorded thereon are concentrically or spirally 
formed in the interval of approximately 1.6 mu m, and the optical pick-up emits the laser 
beam on the information track to enable the recording of data on a predetermined 
position of the optical disc or the reproducing of the data from the predetermined 
position. 

In order to accurately record and reproduce the data, a focusing control and a tracking 
control should be executed. In other words, the optical pick-up should emit the optical 
beam onto the information track to trace the information track. Thus, an optical pick-up 
utilizes the beam reflected from the information track to detect a senyo error signal which 
includes a focusing error signal and a tracking error signal, and then, based upon the 
detected servo error signal, drives an actuator for forcing the objective lens to move in 
the focusing and tracking directions. 

As shown in FIG. 1, a conventional optical pick-up 10 includes a base 52, and a yoke 
plate 44 attached with a suspension support plate 42. Also, an objective lens holder 14 
which suspends over suspension support plate 46 of yoke plate 44 by means of 
suspensions 50 supports an objective lens 12. 

A laser beam thruhole is formed at the center of base 52 to allow the laser beam to pass 
therethrough, and a rack 54 which is engaged with a driving apparatus (not shown) is 
formed in one side of base 52 for permitting base 52 to move by the driving apparatus. 

A laser beam thruhole 45 is formed at the center of yoke plate 44, and a pair of inner 
yokes 38 and 40 and a pair of outer yokes 36 and 42 are respectively arranged to be 
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opposite each other. Focusing control coils 24 and 26 are externally inserted to inner . 
yokes 38 and 40, respectively. Permanent magnets 32 and 34 are arranged adjacently 
to outer yokes 36 and 42 between inner yokes 38 and 40 and outer yokes 36 and 42, 
respectively. Also, tracking control coils 28 and 30 are arranged betv^een focusing 
control coils 24 and 26 and permanent magnets 32 and 34. Suspension support plate 46 
is attached to one end of yoke plate 44, and an end plate 48 is attached to the rear 
plane of suspension support plate 46. Apertures are formed in four corners of 
suspension support plate 46 and end plate 48. 

A laser beam thruhole 15 is formed at the center of objective lens holder 14. By 
arranging objective lens 12 over objective lens holder 14, the laser beam incident from 
the light source via the laser beam thruhole passes through objective lens 12 to be 
emitted upon the recording layer of the disc. 

A plurality of suspensions 50 which are molded by using conductive materials are 
conductive rods which allow for electrical communication for being supplied with current 
from the end plate 48 to transmit it to objective lens holder 14. One end of each 
respective suspension 50 penetrates through the suspension support plate to be fixed to 
the end plate, and each other end is fixed to support pieces 16 and 18. Objective lens 
holder 14 is supported by end plate 48, using suspensions 50. 

In association with the above-described construction, when the current is supplied via 
suspensions 50 and inner yokes 38 and 40, the current is supplied to objective lens 
holder 14 via suspensions 50. By the interaction with objective lens holder 14. induced 
current flows through the focusing coils 24 and 26 and tracking coils 28 and 30. At this 
time, the focusing control of objective lens 12 is carried out by the interaction of the 
permanent magnets 32 and 34 and focusing control coils 24 and 26, and the tracking 
control of objective lens 12 is accomplished by the interaction of the permanent magnets 
32 and 34 and objective lens 12. 

However, if an excess amount of the current is applied to focusing control coils 24 and 
26 or tracking control coils 28 and 30, objective lens 12 is extremely moved in the 
tracking or focusing direction. In addition, an external shock probably jolts objective lens 
12 side to side or up and down. Typically, in order to solve the foregoing problems, a 
gap between the respective apertures of support plate 46 and suspensions 50 has been 
heretofore filled with a gel which contains silicon, etc. - 

Moreover, the above-described apparatus has the drawbacks of involving fastidious 
dealing of the damping gel and difficulty in injecting the damping gel into the gap 
between the apertures formed in support plate 46 and suspensions 50. 

For solving the above drawbacks, as shown in FIG. 2, objective lens holder 14 is 
connected with the outermost yoke 36 of yoke plate 44 by means of dampers 20 and 22. 



But the conventional dampers 20 and 22 are linearly shaped to serve damper function 
solely without improving the driving sensitivity of objective lens holder 14 during the 
focusing control or tracking control. 

Furthermore, in order to enhance the focusing and tracking actuating forces of objective 
lens 12 in the conventional optical pick-up apparatus, it is required to increase the 
winding number of the focusing and tracking coils and thicken the permanent magnet or 
yoke which induces the interaction with the focusing coil or tracking coil. But the 
increased winding number or size of the permanent magnet makes the optical pick-up 
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bulky. 

U.S. Patent No. 5,243,584 issued to Dong J. Kang on September 7, 1993. discloses an 
optical pick-up unit capable of preventing movement or shaking of an objective lens 
caused by an external shock or acceleration. 

Kang's optical pick-up unit includes a support member fixed to a base plate while having 
a spring, and a tracking damper having one end fixed to the support member and the 
other end fixed to a tracking damper support member for absorbing a vibration energy 
during a tracking operation. Also, a supporting element is inserted into an insertion hole 
of the tracking damper support member to be supported by a pair of pins, thereby 
absorbing the vibration energy while the tracking is changed. 

Kang's optical pick-up unit is equipped with the tracking damper and supporting element 
to prevent the objective lens from being moved or shaken due to the external shock or 
acceleration. 

However, the parts such as the supporting element, pin and spring are needed for 
preventing the movement and shaking of the objective lens to result in a bulky optical 
pick-up which, in turn, involves a demanding assembling job. 



Summary of the Invention 



Therefore, it is an object of the present invention to provide an optical pick-up apparatus 
capable of facilitating the mounting thereof, absorbing an external shock to prevent 
shaking of an objective lens and enhancing a driving characteristic of the objective lens. 

To achieve the above-described object, an optical pick-up apparatus according to the 
present invention comprises: 

a holder formed with a first beam thruhole at a center thereof, formed with first and 
second vertical mounting grooves in centers of both sides, and mounted with an 
objective lens into the first beam thruhole; 

an actuator having focusing coils for driving the holder in a focusing direction, tracking 
coils for actuating the holder in a tracking direction, permanent magnets for interacting - 
focusing coils and tracking coils, and yokes for providing magnetic paths between the 
focusing coils and tracking coils;; 

a yoke piate fixed with suspensions for supporting the holder to one end thereof, formed 
with a second beam thruhole coaxially with the first beam thruhole in the center thereof, 
and mounted with the focusing coils and the tracking coils on an upper plane thereof 
spaced apart from each other by a predetermined distance; and 
a damping means for forcing in a direction parallel to suspensions in respect with the 
suspensions and for preventing the holder from being vibrated, the damping means 
being mounted between the holder and the yoke plate. 

According to a first embodiment of the present invention, the damping means comprises 
a first support piece having a first latch at a center of one side, the first support piece 
being mounted into a first vertical mounting groove; a second support piece having a 
second latch at the center of one side, the second support piece being mounted into a 
second vertical mounting groove; a first damping yoke having a first projection groove at 
an upper end of one side and a second projection groove at an upper end of other side, 
the damping yoke being secured to one end of the yoke plate; a first damper being 
formed with a first latching hole at a first end, and a first projection at a second end; and 
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a second clamper being fortried with a second latching hole at a first end, and a second 
projection at a second end, wherein the first latch is inserted into the first latching hole of 
the first damper, the first projection is connected with the first projection groove the 
second latch is inserted into the second latching hole of the second damper, and the 
second projection is connected with the second projection groove. 

According to a second embodiment of the present invention, the damping means 
comprises; a third support piece having a third latch at a center of one side, the third 
support piece being mounted into a third vertical mounting groove; a fourth support 
piece having a fourth latch at the center of one side, the fourth support piece being 
mounted into a fourth vertical mounting groove; a second damping yoke having a first 
projection hole at an upper edge of one side and a second projection hole at an upper 
edge of other side, the second damping yoke being secured to one end of the yoke 
plate; a third damper being formed with a third latching hole at a first end, and a third 
projection at a second end; and a fourth damper being formed with a fourth latching hole 
at a first end, and a fourth projection at a second end, wherein the third latch is inserted 
into the third latching hole of the third damper, the third projection is inserted into the first 
projection hole of the second damping yoke, the fourth latch is Inserted into the fourth 
latching hole of the fourth damper, and the fourth projection is inserted into the second 
projection hole of the second damping yoke. 

The first damper is mounted in a compressed state between the first support piece and 
the damping yoke, and the second damper is installed in a compressed state between 
the second support piece and the damping yoke, thereby having compressed force 
being applied to the suspensions. 

When the current is supplied to the holder and then the holder moves in a focusing 
and/or tracking direction, the first and second damper providing the compressed force 
for the suspensions applies force to the suspensions in the bending direction. In result 
as the focusing and/or tracking velocities of the holder increase, focusing and/or tracking 
performances of objective lens are improved. 



Brief Description of the Drawings 



The above objects and other advantages of the present invention will become more 
apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 

FIG. 1 is an exploded perspective view of a conventional optical pick-up; 

FIG. 2 is a perspective view of the conventional optical pick-up on which dampers are 

mounted; 

FIG. 3 is an exploded view of an optical pick-up on which dampers are mounted 
according to a first embodiment of the present invention; 

FIG. 4 is a perspective view of the optical pick-up according to the first embodiment of 
the present invention; 

FIG. 5 shows a operational state of an actuator included in the optical pick-up shown in 
FIG. 4; 

FIG. 6 is an exploded view of the optical pick-up according to a second embodiment of 
the present invention; 

FIG. 7 is a perspective view of the optical pick-up according to the second embodiment 
of the present invention; and 

FIG. 8 shows an operational state of the actuator included in the optical pick-up shown 
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in FIG. 7. 



Description of the Preferred Embodiments 



Hereinbelow, preferred embodiments of the present invention will be described in detail 
with reference to accompanying drawings. 



Embodiment 1 

FIG. 3 is an exploded perspective view of an optica). pick-up 100 according to a first 
embodiment of the present invention. As can be seen in the figure, optical pick-up 100 
according to the present embodiment includes. a.bplder 1J4 having an objective Jens J_12 
mounted thereto, an actuator having focusing coils 124 and 126 for driving holder 1 14 in 
the focusing direction, tracking coils 128 and 130 for actuating holder 114 in the tracking 
direction, permanent magnets 128 and 130 for interacting focusing coils 124 and 126 
and tracking coils 128 and 130, and yokes 136. 138, 140 and 142 for providing magnetic 
paths between focusing coils 124 and 126 and tracking coils 128 and 130 A yoke plate 
144 for supporting holder 1 14 is mounted with focusing coils 124 and 126 and tracking 
coils 128 and 130 spaced apart from each other by a predetermined interval in which 
focusing coils 124 and 126 and tracking coils 128 and 130 perform the focusing and 
tracking operations of objective lens 112 in cooperation with holder 114. Optical pick-up 
100 further includes a first damping section mounted between holder 114 and voke olate 
144 for preventing the vibration of holder 114. / k ^ 

Holder 1 14 has a first sidewall formed with a first mounting groove 111 a second 
sidewall formed with a second mounting groove 113 and a central portion formed with a 
first beam thruhole 115. Objective lens 1 1 2 is mounted to first beam thruhole 1 1 5 
Holder 1 14 is formed of a metal that conducts electricity. 

An actuator has focusing coils 124 and 126 for driving holder 114 in the focusing 
direction, tracking coils 128 and 130 for actuating holder 1 14 in the tracking direction 
permanent magnets 128 and 130 for interacting focusing coils 124 and 126 and trackina 
coils 1 28 and 1 30, and yokes 1 36, 1 38, 140 and 142 for providing magnetic paths 
between the focusing coils 124 and 126 and tracking coils 128 and 130. 

First damping section has a first support piece 116 mounted into a first mounting groove 
1 1 1 of holder 1 14, a second support piece 1 1 8 mounted into a second mounting groove 
113. A first damper 120 has first end connected to first support piece 116 for absorbing 
an external shock, and a second damper 122 has one end connected to second support 
piece 1 18 for absorbing the external shock. Also, a first damping yoke 136 is connected 
to second ends of the first and second dampers. 

First support piece 1 16 is formed with a first latch 121 at the outer side, and first support 
. * t^Joo ^P"^®"" Second support piece 1 18 is formed with a second 

latch 123 at the outer side, and second support holes in the upper and lower ends. 

First damper 120 has a first latching hole 141 in the preceding end, and a first projection 
125 from an outer side of a rear end. First damper 120 is shaped to be narrower as it 
extends from the rear end toward the preceding end. Second damper 122 has a second 
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latching hole 143 in the preceding end, and a second projection 127 from an outer side 
of a rear end. Second damper 122 is shaped to be narrower as it extends from the rear 
end toward the preceding end. First and second dampers 120 and 122 are formed by 
molding an elastic substance such as a' rubber or urethane. 

First damping yoke 136 is a plate formed with a first shoulder 131 and a second 
shoulder 133 at the outer side, in which a first projection groove 135 is formed in first 
shoulder 131 and a second projection groove 137 is formed in second shoulder 133. 

First damper 120 is connected to first support piece 116 when first latch 121 of first 
support piece 116 is inserted into first latching hole 141. Then, first projection 125 is 
locked into first projection groove 135 of first damping yoke 136 to be connected to first 
damping yoke 136. Second damper 122 is connected to second support piece 1 18 by 
inserting second latch 123 of second support piece 118 into second latching hole 143. 
Then, second projection 127 is locked into second projection groove 137 of first damping 
yoke 136 to be connected to first damping yoke 136. 

Yoke plate 144 is formed with a second beam thruhole at the center, and has an end 
plate 148 fixed to its preceding end. A suspension support plate 146 is fixed to yoke 
plate 144 in the vicinity of end plate 148. Additionally, a first yoke 142 is placed at the 
rear side of suspension support plate 146 spaced apart from suspension support plate 
146 by a predetermined distance. A second yoke 140 is provided around second beam 
thruhole 145 spaced apart from first yoke 142 by a predetermined distance. A third yoke 
138 is installed to be opposite to second yoke 140 centering about second beam 
thruhole 145. Besides, first damping yoke 136 of first damping section Is installed to the 
other end of yoke plate 144. 

A first permanent magnet 132 is placed between first yoke 142 and second yoke 140 to 
be adjacent to first yoke 142. A first focusing coil 124 is inserted into second yoke 140, 
and first tracking coil 128 is placed between first focusing coil 124 and first permanent' 
magnet 132. 

In the same manner, a second permanent magnet 134 is disposed between first 
damping yoke 136 and third yoke 138 to be adjacent to first damping yoke 136, and 
second focusing coil 126 is inserted into third yoke 138. Then, second tracking coil 130 
is disposed between second focusing coil 126 and second permanent magnet 134. 

One ends of suspensions 150 which support holder 1 14 penetrates through a support 
hole of a suspension support plate 146 to be fixed to end plate 148, and the other end 
thereof is inserted into first and second support holes of first and second support piece 
1 1 6 and 1 1 8 to support holder 1 1 4. 

End plate 148 is a kind of PCB (printed circuit board) which supplies an electrical power 
to holder 114 via suspensions 150 which is formed by molding a conductive substance. 

Once holder 1 14 is connected to yoke plate 144 by means of first damping section 120 
and 122 and suspensions 150 and is supported by yoke plate 144, yoke plate 144 is 
rriounted to base 152 by using a connector such as bolts. 

Now, an operation of optical pick-up apparatus 100 according to the embodiment of the 
present invention will be described. 

FIG. 4 is the perspective view of the assembled optical pick-up apparatus 100 according 
to the embodiment of the present invention. Referring to the drawing, a distance 
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between first damping yoke 1 36 and first and second support pieces 1 1 6 and 1 1 8 is 
si^orter than tliat of first and second dampers 120 and 122. Thus, first and second 
dampers 120 and 122 are mounted while being bent. As illustrated, first and second 
dampers 120 and 122 are coupled among first and second support pieces 1 16 and 1 18 
and first damping yoke 136 while being subjected to a compression force, thereby 
enhancing the driving characteristic of the objective lens. 

If an external shock is imposed upon optical pick-up apparatus 100 while being mounted 
as above, holder 1 14 mounted with objective lens 1 12 jolts from side to side and up and 
down by suspensions 150. First and second dampers 120 and 122 absorb the above- 
stated vibration energy of holder 114 to attenuate the shaking of holder 114. 

FIG. 5 shows the operation of dampers 120 and 122 during the focusing and tracking 
operations of holder 1 14. Here, dampers 120 and 122 apply the compression force F 
upon suspensions 150 in the direction parallel to the axes of suspensions 150 under the 
state that the electric power is not supplied to holder 114. At this time, holder 1 14 is 
supplied with the electric power via suspensions 150. and induction current begins to 
flow through focusing coils 124 and 126 and tracking coils 128 and 130 to produce an 
electro-magnetic force between focusing coils 124 and 126, tracking coils 128 and 130 
and first and second permanent magnets 132 and 134. 

Holder 1 14 connected with first and second dampers 120 and 122 moves in the focusing 
direction and/or tracking direction by the aforementioned electro-magnetic force and the 
other ends of suspensions 150 bend in the focusing and/or tracking direction(s) in 
accordance with the motion of holder 1 14. 

At this time, first and second dampers 120 and 122 are bent in the tracking direction 
and the compression force F which has been perpendicularly exerted upon the 
suspensions acts in the direction F' where the suspensions are bent. As the result any 
force generates in the direction normal to the axes of suspensions 150, and is added to 
the driving force of the actuator. Consequently, suspensions 150 are swiftly bent to 
accelerate the movement speed in the tracking direction of objective lens 120 As 
objective lens 120 is moved quickly, the tracking control time of objective lens 120 is 
shortened. 



Embodiment 2 



FIG. 6 is an exploded perspective view of an optical pick-up apparatus 200 accordina 
the present embodiment. 

In FIG. 6, the members excluding a second damping section of optical pick-up apparatus 
according to the present embodiment are the same as those of Embodiment 1 and a 
detailed description thereof will not be repeated. 

The second damping section includes a third support piece 216 mounted to a third 
mounting groove 211 of a holder 214, and a fourth support piece 218 mounted to a 
fourth mounting groove 213. Also, a third damper 220 has a first end connected to third 
support piece 216 for absorbing the external shock, and a fourth damper 222 has a first 
end connected to fourth support piece 218 for absorbing the external shock. In addition 
to these, the second damping section includes a second damping yoke 236 connected 
to second ends of third and fourth dampers 220 and 222. 
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A third support piece 216 is provided with a third latch 221 at the outer side and third 
tifrfh f J^o'-T and lower ends. Fourth support piece 218 is forn^ed with a 

fourth latch 223 at the outer side, and fourth support holes in the upper and lower ends. 

Third damper 220 is formed with a third latching hole 241 in the preceding end and a 
third projection 225 from the outer side of a rear end. Third damper 220 is shaped such 
that a portion connecting the preceding end and rear end is bent, thereby havinq an arc 
shape. Fourth damper 222 has a fourth latching hole 243 in the preceding end and a 
fourth projection 227 from the outer side of a rear end. Fourth damper 222 is shaped 
such that a portion connecting the preceding end and rear end is bent, thereby havina 
an arc shape. Third and fourth dampers 220 and 222 are formed by molding an elastic 
substance such as a rubber or urethane. 

Second damping yoke 236 is a plate formed with a first upper edge 231 and a second 
upper edge 233 at the outer sides, respectively, in which a first projection hole 235 is 
formed in first upper edge 231 and a second projection hole 237 is formed in second 
upper edge 233 which is opposite to first upper edge 231 . 

Third damper 220 is connected to third support piece 216 when third latch 221 of third 
support piece 216 is inserted into third latching hole 241. Then, third projection 225 is 
inserted into first projection hole 235 of second damping yoke 236 to be connected with 
second damping yoke 236. Fourth damper 222 is connected to fourth support piece 218 
by inserting fourth latch 223 of fourth support piece 218 into fourth latching hole 243 
Then, fourth projection 227 is inserted into second projection hole 237 of second 
damping yoke 236 to be connected to second damping yoke 236. 

FIG 7 is the perspective view of the assembled optical pick-up apparatus 200 according 
to the presen embodiment. Referring to the drawing, third and fourth dampers 220 and 
222 are coupled among third and fourth support pieces 216 and 218 and second 
damping yoke 236 while being subjected to a compression force, thereby enhancina the 
driving characteristic of the objective lens. ciiomg me 

Fia 8 shows the operation state of actuator of optical pick-up apparatus 200 according 
to the present embodiment. An operation of optical pick-up according to the present 
embodiment is the same as that according to the first embodiment when first damoer 
120 of the optical pick-up according to the first embodiment is replaced with third damper 
220 and second damper 1 22 with fourth damper 222, and any more detailed 
descriptions thereof will thus be omitted. 

As the present invention has been described herein with reference to the embodiments 
the optical pick-up apparatus according to the present invention allows for easv 
assembling work and efficient prevention of external shock. 

Furthermore, in the optical pick-up apparatus according to the present invention the 
driving force of the objective lens can be reinforced without increasing the winding 
numbers of the focusing coil and tracking coil and dimensions of the optical pick-up. 

While the present invention has been particularly shown and described with reference to 
the particular embodiments thereof, it will be understood by those skilled in the art that 
vanous changes in form and details may be effected therein without departing from the 
spirit and scope of the invention as defined by the appended claims. ^ 
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